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Case Report

Chemically Induced Hepatitis After
Inhaling Organic Solvents
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Liver INJURIES have been associated with accidental and
occupational exposure to chemicals.'™ Epidemiologic
studies, however, have not always shown abnormalities of
liver function associated with exposure to organic sol-
vents.>”” The pathologic mechanism underlying the hepatic
injury has usually been studied in cases involving a single
massive exposure. Most occupational exposures are less than
massive and may involve an ongoing exposure to many com-
pounds simultaneously and repeatedly. We report two cases
of chemically induced hepatitis resulting from inhalational
exposure to methylene chloride alone in one case and to a
mixture of organic solvents in another.

Reports of Cases
Case 1

The patient, a 50-year-old man with a history of pancre-
atitis and cholecystectomy some 15 years before admission
but otherwise in good health, was admitted to hospital for
evaluation of a temperature of 39.4°C (103°F). The patient
appeared ill but had no localizing signs of infection on phys-
ical examination. The liver was palpable but not enlarged or
tender. The results of initial laboratory studies were normal
except for a leukocyte count of 4,900 per ul with a left shift
(75% segmented neutrophils, 10% band forms, 13% lym-
phocytes, and 1% monocytes) and elevated serum enzyme
levels: alkaline phosphatase 142 IU per liter (normal 29 to
93), lactic dehydrogenase (LDH) 266 IU per liter (normal 85
to 156), and serum aspartate aminotransferase (AST, for-
merly SGOT) 66 IU per liter (normal 10 to 35). Laboratory
tests for hepatitis A and B antibodies were negative. Further
evaluation, including an abdominal computed tomographic
scan, abdominal ultrasound, and abdominal and chest radio-
graphs, failed to reveal any abnormalities except for a surgi-
cally absent gallbladder. Blood and urine cultures were nega-
tive. Therapy with cefazolin sodium was initiated
empirically, and over the ensuing 24 hours the patient’s tem-
perature returned to normal. He was discharged five days
after admission.

Additional history from the patient subsequently revealed
that he had been employed as a materials laboratory techni-
cian for about two months. Before this job he had no notable
exposure to chemical solvents. His job included a laboratory
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procedure for extracting asphalt using methylene chloride.
Normally this procedure was carried out inside a hood. Per-
sonal protective equipment was not worn. Two days before
admission, the patient was involved in this extraction proce-
dure when a leaking gasket in the reaction vessel led to a spill
of methylene chloride. Between two and four quarts of meth-
ylene chloride spilled onto the floor. Methylene chloride also
spilled onto the patient’s hands, legs, and feet. The methylene
chloride was slightly warm. The patient cleaned up the
spilled solvent with rags without gloves and disposed of them
outside the laboratory in a waste container. The cleanup pro-
cess took five to ten minutes. His soiled clothing and shoes
were not changed and were worn another two to three hours
until finishing the work shift and for an additional hour while
driving home. The laboratory was kept closed; the ventilation
hood was operating. The total actual and potential exposure
to methylene chloride, therefore, was about four hours.

Following the cleanup, the patient continued to work in
the laboratory for the rest of his normal work shift despite the
fact that later the same day he noticed that he was nauseated,
felt warm, and had a headache. During the night following
the incident, the patient described symptoms of a flulike syn-
drome, including chills, headache, and nausea. During the
next day, the patient noted continuing chills and headache but
was able to complete his work shift. That night he awoke with
fever, nausea, and a more severe headache. He was admitted
to hospital the following day.

This patient had never smoked, admitted drinking five to
six beers per week, and jogged four to five miles (6.4 to 8.0
km) per day. He was close to his ideal weight and exercised
dietary restraints on cholesterol. He was taking no drugs
known to be hepatotoxins.

The patient subsequently has returned to his usual state of
health. Table 1 shows the serial pattern in the levels of AST
and LDH. The preexposure AST and LDH measurements
were done during a routine medical examination.

Case 2

The patient, a 26-year-old man, was referred to an occu-
pational health clinic for an evaluation following an exposure
to several chemicals used in art layout work. The patient had
been engaged in art layout work for about ten years, using
various commercial products, usually similar to products
used in silkscreening. About a year before presentation, the
patient began a job involving decorating vinyl material that
was later used in making shower curtains and mattress
covers. The patient noted that ventilation in the work area was
poorer than in previous jobs, and personal protective equip-
ment was not provided. The work area was about 50 ft by 75
ft (15 m by 23 m), although much of the actual space was
filled with rolls of vinyl. There were no windows and only one
garage-size door, which was partially obstructed. The pa-
tient claimed to have previously witnessed a co-worker lose
consciousness on one occasion when solvent odors were par-
ticularly heavy.

Four days before presentation, the patient noted symp-
toms of lassitude, lacrimation, mucous membrane irritation
of the nose and mouth, mild chest pain, and an inability to
think clearly. These symptoms did not completely resolve
during time off work and, in fact, increased in severity during
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ABBREVIATIONS USED IN TEXT

ALT = alanine aminotransferase
AST = aspartate aminotransferase
LDH = lactic dehydrogenase
GGT = y-glutamyl transferase

work. One day before presentation he went to a local emer-
gency department. He was given oxygen, released, and re-
ferred. He did not return to work. When presenting to the
occupational health clinic the following day, he complained
of confusion, loss of memory, a burning pain in the chest and
mouth, and mild shortness of breath. Additional past medical
history and review of systems were noncontributory. The
patient admitted to ethanol consumption on the order of one
to two beers per week and smoked 1.5 packs of cigarettes per
day. There was no history of the recent use of hepatotoxic
drugs.

On physical examination he had only mild injection of the
bulbar conjunctivae and oral mucosa. The liver was not pal-
pable. The neurologic examination was grossly normal,
without evidence of a deficit in recent or remote memory. A
complete blood cell count and urinalysis vere normal. The
total leukocyte count was 8,400 per pul. Blood chemistries
revealed an AST level of 38 IU per liter and an alkaline
phosphatase value of 96 IU per liter, both of which were
slightly greater than the upper limit of normal.

A tentative diagnosis of chemical hepatitis was made. It
was decided to follow this patient with serial tests of liver
enzymes and restrict him from work. One week later the
AST level was 38 IU per liter, the alkaline phosphatase was
106 IU per liter, and the y-glutamyl transferase (GGT) value
was 84 IU per liter (normal 8 to 52). A laboratory panel for
hepatitis A and B was negative.

TABLE 1.—Serial Aspartate Aminotransferase (AST) and
Lactic Dehydrﬁenase (LDH) Values After Exposure to
lethylene Chloride, Case 1

Time of Measurement AST, IU/liter LDH, IUlliter
Preexposure
7months ........... 36 200
Postexposure
2days ............. 66 266
Sdays ............. 359 504
6days ................ 504
7days ............. 469 468
14days ............. 56 172
fmonth ............ 43
7months. ........... 28

TABLE 2.—Serial Laboratory Values in Case 2

Alkaline

Time of Bilirubin,  AST, ALT, GGT,  Phosphatase,
Measurement mg/dl Wlliter  IU/liter  IUlliter Ulliter
Postexposure
1day ...... 0.6 38 ... 96*
8days ..... 0.9 38* 84* 106*
18days ..... 0.6 55* .. 120* o
21days ..... 0.5 54* 82* 84* 99*
48days ..... 0.4 23 20 46 84

AlT=alanine aminotransferase, AST=aspartate aminotransferase, GGT=y-glutamyl
transferase

*Above upper limits of normal.

The patient’s course was complicated by the occurrence
of severe right upper quadrant abdominal pain 11 days after
the initial presentation. The patient was admitted to hospital
for 24 hours. Physical findings were unimpressive. Abdom-
inal radiographs and ultrasound of the gallbladder were
normal. Levels of serum enzymes at that time included an
AST of 55 IU per liter and alkaline phosphatase of 120 IU per
liter (normal for this measurement is 50 to 136). The leu-
kocyte count was 8,900 cells per ul with 52% segmented
neutrophils, 43% bands, and 5% monocytes. His abdominal
pain spontaneously resolved, and there was no recurrence.

In an attempt to determine if the mild elevation in the liver
enzyme levels noted in this patient actually represented a
deficit in liver function, an indocyanine green clearance study
was done three weeks after the initial presentation.

Indocyanine green was injected intravenously at a dose of
1 mg per kg. Serum specimens were collected at 5, 10, 15,
and 20 minutes postinjection and quantitatively assayed for
indocyanine green. The half-life for indocyanine green was
7.1 minutes. Persons with normal liver function routinely
show half-lives for indocyanine green clearance of 2.5 to 3
minutes at this dose (William Dalton, MD, Arizona Cancer
Center, written communication, July 1985). Liver enzyme
levels measured on the same visit were elevated; the AST was
55 IU per liter, serum alanine aminotransferase (ALT, for-
merly SGPT) was 82 IU per liter (normal 10to 40), GGT was
841U per liter, and alkaline phosphatase was 99 IU per liter.
The level of bilirubin was not elevated throughout the entire
course (normal 0.2 to 1.2 mg per dl), although there was a
rise and fall in the total bilirubin.

The levels of AST, ALT, GGT, and alkaline phosphatase
had returned to within normal limits at the next testing, 1%
months following the initial visit. Repetition of the indocy-
anine green clearance study was planned for six months post-
exposure, but the patient did not return for follow-up.

Table 2 summarizes the biochemical findings for case 2.

Additional occupational history revealed that this patient
had been exposed to three products. Product A, a spray
adhesive, contained 47% methylene chloride, 11% styrene
polymer and copolymer, 40% propane/isobutane, and 2%
unspecified hydrocarbons. Product B, a spray mat, contained
unspecified quantities of methylene chloride, nitrocellulose,
and butyl cellosolve, and 40 % ethyl acetate/acetone. Product
C, a screenwash, contained 50% acetone, 5% xylene, and
45% ‘‘nonhazardous’’ ingredients.

Discussion

This report documents two cases of a transient hepatitis
following exposure to moderate amounts of organic solvents.
The first case involved exposure to methylene chloride alone.
In the second case, methylene chloride constituted a sub-
stantial portion of the total exposure; there was also signifi-
cant exposure to acetone. Because both exposures involved
methylene chloride, our discussion will be limited to that
solvent.

Methylene chloride (dichloromethane, CH,Cl,) is a
widely used chlorinated organic solvent. It is a nonflam-
mable, colorless, volatile liquid with an etherlike odor. Do-
mestic production of methylene chloride in 1984 was an esti-
mated 584 million 1b (265 million kg), with imports at about
44 million Ib. It is an inert ingredient in more than 1,750
pesticide products.® Methylene chloride finds wide applica-
tion as a degreaser, paint remover, aerosol propellant, and
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extraction solvent (‘‘Key Chemicals: Methylene Chloride,”’
Chemical Engineering News, 1980, vol 58, p 11). Therefore,
the potential exists for methylene chloride exposure from a
wide range of environmental sources, from industrial activi-
ties, and from the use of consumer products. Methylene chlo-
ride readily enters the body through the lungs due to its high
volatility. Methylene chloride can also be absorbed through
the skin in significant amounts.® Methylene chloride is a
known hepatotoxin in both humans'®** and animals.*3"**
Methylene chloride is metabolized producing carbon mon-
oxide. The production of carbon monoxide is responsible for
most of the acute effects of methylene chloride intoxication,
and the severity of an acute exposure can be assessed by
determining carboxyhemoglobin levels.

Both of the cases presented satisfy the criteria for occupa-
tionally induced illness.'® Our first purpose in presenting
them is as a reminder that occupational diseases do not usu-
ally present with unique findings that allow easy differentia-
tion from nonoccupational causes. The possibility of an occu-
pational disease can result in both an inaccurate diagnosis and
inappropriate treatment. In addition, the patient may be de-
nied the benefits of financial compensation for work-related
illnesses.

Second, these cases involve chemically induced hepatitis,
a phenomenon whose incidence rate is largely undefined. It
may well be that many cases are mild and go unrecognized.
Cases involving only mild elevation in liver enzyme levels
may be attributed to other factors, including spurious labora-
tory results. When detected, abnormalities in liver studies
should be observed for a return to normal. Laboratory
studies providing a more sensitive assessment of liver func-
tion include the indocyanine green clearance test,'” the anti-
pyrine clearance test,'® and fasting levels of serum bile ac-
ids.** Workers with confirmed solvent-induced chemical
hepatitis may not be able to return to occupations that expose
them to hepatotoxic chemicals, as persistent clinical sensi-
tivity will result in the rapid development of hepatitis fol-
lowing reexposure.

The risk of long-term sequelae from transient liver injury
is unknown. In the case of methylene chloride, recent data
suggest a potential for carcinogenicity in animals.?° Where a
medical surveillance of workers is done, evaluation of hepatic
status, including medical and occupational history, physical
examination, and appropriate laboratory studies, should be
part of the program for workers exposed to known hepato-
toxins.
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Blastomycosis in Saskatchewan
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BLasTomYcosis, caused by the dimorphic fungus Blasto-
myces dermatitidis, is endemic along the Mississippi, Mis-
souri, and Ohio river basins in the United States and in Mani-
toba, Quebec, and an area north and east of Lake Superior in
Ontario.' The natural habitat of this organism remains a
mystery, although it has been isolated from soil on a few
occasions.*® Although one case originating in Alberta was
reported in 1982, blastomycosis is not known to be endemic
to western Canada.” We document here three cases in per-
sons who to our knowledge had no significant residence out-
side Saskatchewan.

Reports of Cases

In reviewing microbiologic records at University Hospital
in Saskatoon between 1972 and 1986, we found three cases
in which B dermatitidis had been identified by either cultural
or histologic means. All charts were reviewed, and, when
necessary, additional information was obtained by contacting
the families or attending physicians or both. Details of travel
and places of residence were obtained in all cases.

Case 1

The patient, a 56-year-old power plant mechanic from
Saskatoon, was admitted to hospital in March 1973 because
of cough and fatigue for eight months. The cough was de-
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